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INTRODUCTION
Spinal cord injuries (SCI) are some of the most com-
plex and disabling diseases, implying severe outcomes 
for many facets of existence for people affected by SCI 
and their carers [1]. It is uncertain how many individu-
als in the world are currently living with SCI, but inter-
national data suggests that 250 000 to 500 000 people 
worldwide sustain a spinal cord injury annually. Most 
of these cases are traumatic SCI, the leading causes 
of which are road traffic injuries and falls, due to the 
lack of roads and work safety programs, especially in 
developing countries, or violence [2, 3]. At the same 
time, recent studies show an increase in the age of SCI 
onset and a gradual increase in the proportion of non-
traumatic SCI cases, partly attributable to the world’s 
ageing population in developed countries [4]. The di-
rect and indirect costs of SCI might exceed from 2 to 
20 times those related to other disabling neurological 
diseases, such as dementia or sclerosis [5]. Direct costs 
may include hospital expenses for acute care and re-
habilitation, while indirect costs are linked to lost pro-
ductivity due to premature death or disability, social 
isolation or stress [4]. Certainly the injury level and its 
severity have a significant influence on costs. Direct 
costs are higher during the first year after SCI onset [6], 
while during the following years indirect costs become 
higher [7, 8].
Based on the level of injury, people with SCI could 
have a high level of dependency; thus, caregivers are 
essential for their care [9]. The assistance given by the 
caregivers is necessary to maintain the disease-related 
health status and the well-being of SCI individuals, as 
well as to preserve their status as living in the com-
munity. This may produce severe psychological dis-
tress in both parties and create a significant burden 
on caregivers who are not ready to take on the role of 
caregiving [10]. Family caregivers who willingly accept 
the position of caregiving may also experience obvious 
levels of distress and burden when they realise they 
have little support once they have taken over the role 
[11, 12].
Caregiver burden (CB) is a common term used to 
describe the weight or load carried by caregivers due to 
their adoption of the caregiver role [13]. Even though 
Key words
• spinal cord injuries
• caregiver
• burden
• quality of life
The effect of the burden of caregiving 
for people with spinal cord injury (SCI): 
a cross-sectional study
Patrizia Maitan1, Simona Frigerio1, Alessio Conti1, 2, Marco Clari1, Ercole Vellone2  
and Rosaria Alvaro2
1Azienda Ospedaliero-Universitaria Città della Salute e della Scienza di Torino, Turin, Italy 
2Dipartimento di Biomedicina e Prevenzione, Università degli Studi di Roma Tor Vergata, Rome, Italy
Ann Ist Super Sanità 2018 | Vol. 54, No. 3: 185-193
DOI: 10.4415/ANN_18_03_04
Abstract
Aim. To assess the caregiver burden (CB) of caregivers for people with Spinal Cord In-
jury (SCI) and to examine the psychological impact of the burden of caregiving. 
Materials and methods. Cross-sectional study. A set of structured questionnaires was 
administered to 55 family caregivers of individuals with SCI. The Modified Barthel Index 
was used to evaluate the independence of care recipients. The Caregiver Burden Inven-
tory was modified and used to assess the CB. The Family Strain Questionnaire – Short 
Form was administered to measure the psychological impact of CB. The Short Form 36 
was used to assess the health status of the participants.
Results. CB affects mainly the domains related to time management, the physical condi-
tion of caregivers and their sense of personal failure. An increased level of CB and the 
dependency level of SCI survivors is significantly correlated (p < 0.01) with an increase in 
the need of psychological support and a decrease in perceived health and quality of life.
Conclusions. Caregiving for people with SCI implies the occurrence of CB. The con-
tribution of caregivers should be recognised and supported with tailored relief interven-
tions.
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CB is a phenomenon that is broadly recognised, there is 
no International Classification of Diseases, Ninth Revi-
sion (ICD-9) or ICD-10 code which defines it. Zarit et 
al. proposed a useful definition of this phenomenon as 
“The extent to which caregivers recognise that caregiv-
ing has hurt their emotional, social, financial, physical, 
and spiritual functioning” [14]. This definition helps us 
to understand the multidimensional experience that af-
fects many aspects of caregivers’ lives and that CB is 
perceived in a different way for every one of them [15]. 
The burden condition prompts a significant discomfort 
for caregivers, who are subjected to high-stress levels, 
leading to anxiety and, in the most critical cases, to au-
thentic traumas with repercussions for the person they 
care for [16]. Many daily aspects may influence the on-
set of burden in caregivers; for example, the need for 
assistance with the activities of daily living and social 
isolation. Moreover, caregivers could experience finan-
cial deprivation because of the care recipient’s cost of 
illness and the necessity of reducing hours or leaving 
work to take care of their loved one. Despite this, other 
aspects can be emotionally rewarding, such as confirm-
ing family ties with the person in need of attention and 
saving family resources [17]. 
Even though CB is a well-recognised concern among 
caregivers of people with SCI, there are few studies 
which specifically address its evaluation. The majority 
of studies conducted on SCI are mainly focused on the 
assessment of caregivers’ quality of life (QOL), their 
mental and physical health, and the impact of respite 
programs for this population [1, 10, 18]. In the culture 
of Southern Europe, family caregivers have a central 
role in the recovery of individuals with SCI; it is un-
common for people with SCI, after rehabilitation, to be 
discharged into low-complexity facilities such as nurs-
ing homes or clinics. The majority is discharged to their 
homes where family members give the main support 
[18]. This may produce severe stress at a psychological 
level which, combined with the effect of the economic 
crisis which struck Mediterranean Countries from 2008 
and the decreased support given by national health sys-
tems, could create a profound burden on families that 
were not prepared to take on the role of caregiving [19, 
20].   
To our knowledge, limited studies have been conduct-
ed in Italy to assess CB; these are limited to the field of 
dementia [21], paediatrics [22], or neurorehabilitation 
[23, 24]. Therefore, the purpose of this study is to as-
sess the CB of caregivers of people with SCI and to 
examine the impact of the burden on the psychological 
and health status of the family caregivers. 
MATERIALS AND METHODS 
Study design
This study uses a cross-sectional design. The data 
were gathered from family caregivers of persons with 
SCI discharged from the Spinal Cord Injuries Unit 
(SCU), Città della Salute e della Scienza Hospital in 
Turin, Italy. The data collection was performed between 
January and April 2016.
Participants: A convenience sample of family caregiv-
ers of individuals with SCI was recruited. The definition 
of family caregiver used in this study is a family mem-
ber, linked by blood or partnership, who is responsible 
for caring for the SCI survivor at home. Inclusion crite-
ria were: i) to be a family caregiver of an individual with 
any SCI; ii) to have been discharged at least six months 
ago; iii) to understand the Italian language, and iv) to 
be aged 18 or older. Formal caregivers or individuals 
with cognitive disorders were excluded from the study. 
Ethical consideration
The study design was submitted to the Head Office 
of Città della Salute e della Scienza Hospital of Turin, 
Orthopaedic Traumatological Centre, and received ap-
proval for its fulfilment. The Città della Salute e della 
Scienza di Torino, Mauriziano Hospital, ASL TO 1 Re-
search Ethics Committee, Turin, Italy, gave the Ethics 
approval (Resolution n° 1002/2016 - #CS/1040). Par-
ticipants signed informed written consent before the 
questionnaires were administered. All data obtained 
from them were confidentially treated and anonymity 
was maintained during the research process. 
Data collection
Participation was voluntary, and caregivers who met 
the inclusion criteria and provided the written informed 
consent were asked to complete a set of structured 
questionnaires. A presentation letter informed them of 
the study aim and researchers were available to answer 
any questions of the participants. Participants were 
recruited during control visits at the SCU outpatient’s 
clinic. The complete toolset, which required a collection 
time of about 15 minutes, was fulfilled in a separate 
area to avoid the risk that the presence of care recipi-
ents might alter the responses of their caregivers.
Instruments
The data described below were collected.
Sociodemographic information of caregivers and SCI sur-
vivors
Socio-demographic information was gathered using a 
questionnaire expressly designed for this study to de-
scribe the characteristics of caregivers. This information 
included age, gender, relationship to the SCI survivor, 
cohabitation, marital status, level of education, work-
ing status, and economic and housing status. The same 
variables were gathered from SCI survivors; also, the 
clinical details of the SCI related to the level of injury, 
aetiology and time since injury were collected.
Functional independence of individuals with SCI
The standard of dependency of care recipients was 
assessed using the Modified Barthel Index (MBI) [25]. 
This mono-dimensional questionnaire consists of 10 
items about the person’s daily functioning. MBI scores 
range from 0 to 100; i.e., from total dependence (0) to 
independence (100) in Activity of Daily Living (ADL). 
Kucukdeveci et al. [26] reported excellent internal con-
sistency (Cronbach’s α = 0.88) and criterion validity (r 
= 0.76) with the American Spinal Injury Association 
(ASIA) motor scores in a SCI population. In this study, 
the questionnaire was completed by the caregivers. 
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Caregiver burden
Caregiver burden was assessed using a modified ver-
sion of the Caregiver Burden Inventory (CBI). CBI 
is a multi-dimensional scale developed by Novak and 
Guest in 1989 [27] to evaluate the impact of the bur-
den on different aspects of a caregiver’s life. CBI is a 
multiple choice questionnaire with five burden dimen-
sions: time-dependent burden (T/dep-B), evaluating 
stress caused by limitation of individual’s personal time; 
developmental burden (Dev-B), referring to the sense 
of failing regarding one’s hopes and intentions; physical 
burden (Phys-B), relating to physical strain and bodily 
disorders; social burden (Soc-B), caused by struggling 
to fulfil the roles related to the caregiver’s job or family; 
and emotional burden (Emot-B) referring to any hu-
miliation or shaming feeling caused by the patient.
All dimensions except Phys-B contain five items, with 
a scoring system ranging from 0 (strongly disagree) to 
4 (strongly agree) and a total score ranging from 0 to 
20 for each group. Since Phys-B consists of four items, 
it was multiplied by a correction factor of 1.25 in order 
to be compared with the other groups. Thus, the total 
score of CBI was calculated starting from a minimum of 
0, indicating no burden, to a maximum of 100, indicat-
ing the maximum attainable burden level. 
This self-reported questionnaire has revealed inter-
esting characteristics and it has already been used in 
different caregiver populations [28], including in the 
field of SCI [29, 30]. In our study, a modified version of 
CBI, called CBI-SCI, was used to make a more proper 
assessment for SCI. Three items were changed as they 
were specific to dementia and behavioural disorders, 
but not appropriate for our target population which 
is not affected by cognitive impairments and, conse-
quently, does not have behaviours causing embarrass-
ment for caregivers. Specifically, the original Item-3, 
“I have to watch my care receiver constantly”, was 
changed to “I have to maintain a high level of atten-
tion”; the original Item-20, “I feel ashamed of my care 
receiver”, was modified to “I feel embarrassed about 
my care receiver’s condition”; the original Item-23, 
“I feel uncomfortable when I have friends over”, was 
changed to “I feel uncomfortable when I have friends 
over or when we go out”. The process changing these 
items was performed by two nurses (PM, AC) with 
experience in SCI and a third nurse (MC) who is an 
expert in psychometrics and the development and vali-
dation of assessment tools.
With regard to the psychometric properties of the 
new questionnaire, the CBI-SCI scored a 0.83 Content 
Validity Index/Ave, which was obtained by involving a 
panel of five healthcare professionals and five caregivers 
who are experts in the SCI field for at least five years; 
the items that compose it reached the 0.78 cut-off value 
for everyone, showing their validity [31]. The face valid-
ity of the scale obtained a value of 9.43 out of 10 after a 
preliminary test completed with 12 caregivers.
Regarding the CBI-SCI reliability, we found that 
both the scale and its dimensions proved to be very re-
liable with an overall Cronbach’s α = 0.89 and value 
of each dimension which overcame the α = 0.70 deter-
mined cut-off [32].
Psychological health of caregivers
The Family Strain Questionnaire - Short Form (FSQ-
SF) was used to determine the psychological impact of 
caregiving. This self-administered assessment tool was 
developed from the original scale by Vidotto et al. in 
2010 [33] to assess the caregiver strain and the asso-
ciated potential risks of emotional and psychophysical 
disorders. The FSQ-SF is a mono-dimensional instru-
ment composed of 30 dichotomic questions ordered 
by severity and grouped in increasing psychological 
risk areas: Ok (ranging from 0 to 6), indicating positive 
coping expressed by caregiver; Recommended (ranging 
from 7 to 12), showing the need to direct caregivers 
to seek counsel; Strongly Recommended (ranging from 
13 to 20), indicating a great need to direct caregivers 
to seek psychological assessment and support; Urgent 
(ranging from 21 to 30), indicating a crucial need to 
introduce caregivers to a psychologist and/or a psychia-
trist. The highest score attainable is 30, which implies 
that the more severe the level of strain felt by the care-
giver, the higher the risk of psychological issues. In their 
study, Vidotto et al. [33] reported satisfactory psycho-
metric properties of this assessment tool in caregivers 
of people with dementia; this is the first time that this 
instrument has been administered to a SCI population. 
Health status of caregivers
The Short Form 36 (SF-36) was used to assess the 
general health status of caregivers. This self-adminis-
tered evaluation instrument was introduced in 1992 
and designed to be utilised for all health conditions 
and determine fundamental human values which define 
health concepts relevant to a person’s functional status 
and well-being. It consists of 36 questions which are 
distributed on a Likert scale covering eight domains: 
physical functioning, role limitations due to physical 
health problems, bodily pain, general health, vitality, 
social functioning, role limitations due to emotional 
problems, and mental health. Every domain is assessed 
differently and its value shows an increase or a decrease 
from the mean expected value in the general popula-
tion. In general, each domain is directly represented on 
a 0–100 scale; the lower the score, the more the impair-
ment in the specific domain. The SF-36 reported very 
reasonable levels of validity and reliability (Cronbach’s 
α = 0.82) [34]: for this reason, it is the most extensively 
used health survey. It has been widely adopted to dis-
criminate, evaluate and anticipate outcomes in differ-
ent health conditions, including SCI [35].
DATA ANALYSIS
Statistical analysis of all data collected was carried 
out using the IBM SPSS® program (Version 22) for 
Windows. 
Descriptive statistics were used to analyse the socio-
demographic characteristics of the sample. Means and 
standard deviations were used to define continuous 
variables, and frequency distribution was gathered from 
categorical data.  
A t-test was used to observe differences in continuous 
variables, while a chi-square test was used for qualita-
tive variables. Differences between gender, age, edu-
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cational level and the relationship of participants were 
compared with CB status. Furthermore, SCI survivors’ 
functional independence, level and aetiology of injury, 
and months of assistance were assessed to observe dif-
ferences when compared with the results of CBI-SCI. 
To assess the relationship between the CB and the 
level of independence of care recipients, the correlation 
between the results of the CBI-SCI and those that were 
obtained with the MBI was calculated using bivariate 
analysis. In the same way, the CBI-SCI results were cor-
related through a bivariate analysis to the FSQ-SF and 
the eight subscales of SF-36 scorings, in order to assess 
the relationship with CB and the psychological impact 
of caregiving and the health status of participants. Fur-
thermore, to deepen the relationship between CB and 
the other variables collected, the results of the five di-
mensions of CBI-SCI were correlated to the other ad-
ministered instruments. The Pearson’s r coefficient was 
determined: a value of ± 0.30 was considered to be a 
weak correlation, a value of ± 0.50 was considered a 
moderate correlation and a value of ± 0.70 was consid-
ered a strong correlation [36]. 
All tests were two-tailed and a p-value < 0.05 was 
considered significant. 
RESULTS
Of the 61 family caregivers of people with SCI eligi-
ble for the study, 55 agreed to participate. Table 1 pres-
ents the socio-demographic characteristics of caregivers 
and related care recipients. 
Most of the participants consist of partners (n = 31; 
56%) or parents (n = 20; 36.4%) of the person affected 
by SCI, and almost all are living with them (n = 50; 
90.9%). One caregiver out of five has a child in the fam-
ily (n = 12; 21.8%). In most cases, family caregivers in 
the sample have been assisting their relatives for more 
than three years (83.6%), and only four (7.3%) have as-
sumed the role of assistant for less than one year. More 
than two thirds (n = 36; 65.5%) of the sample reported 
a worsening in their economic level in the last year, 
while a third of participants (n = 18; 32.7%) benefited 
from the support of a family assistant and about half 
(n = 24; 43.6%) used the home care services provided 
by the Italian National Health System in response to 
health complications of their assisted person. Almost all 
the participants (n = 52; 94.5%) did not have a hospital 
readmission for their assisted person in the last year. 
Most of the sample lived in apartments (n = 38; 69.1%), 
despite half of the sample living outside of urban areas 
(n = 27; 49.1%).
The SCI survivors assisted by participants are in most 
cases quadriplegics (n = 30; 54.5%) and almost all suf-
fered a spinal cord injury more than three years ago (n 
= 48; 87.3%). The most frequent cause of SCI in the 
sample is traumatic (n = 44; 80.0%): road accidents are 
the most represented type of injury (n = 21; 38.2%), 
followed by work accidents (n = 8; 14.5%). People as-
sisted by participant family caregivers suffered several 
complications including: urological (n = 52; 94.5%), 
pressure ulcers (n = 25; 45.5%), spasticity (n = 21; 
38.2%), chronic pain (n = 13; 23.6%), respiratory (n = 
12; 21.8%), psychological (n = 10; 18.2%) and nutri-
tional (n = 6; 10.9%) issues.
Table 2 presents the results of the assessment tools 
administered to the sample. Dependence level deter-
mined in SCI survivors assisted by study participants 
appears to be more than moderate in 69.1% (n = 38) 
of individuals. The level of burden perceived by family 
caregivers in the sample has a mean of 43.40 (SD = 
17.55), and the dimensions more affected by CB are 
the Time-Dependent Burden (m = 14.18; SD = 5.16) 
and the Physical Burden (m = 10.87; SD = 5.39). The 
General Health (m = 52.95; SD = 20.84) and Vitality 
(m = 43.18; SD = 21.35) perception of participants ob-
tained the lowest results in the SF-36 subscales. They 
indicate problems with work and activities of daily living 
dependent on physical health or show a state of fatigue 
or physical strain. Despite this, only a quarter of par-
Table 1
General characteristics
Sample characteristics Caregivers Care recipients
n = 55 % n = 55 %
Gender Male
Female
7
48
12.7
87.3
46
9
83.6
16.4
Age Mean (SD) 58.55 (13.18) 52.38 (16.19)
Marital Status Married/Partner
Not Married
Widowed
40
10
5
72.7
18.2
9.1
27
27
1
49.1
49.1
1.8
Education Primary School 
Middle School
High School
University
8
20
24
3
14.5
36.4
43.6
5.5
12
17
25
1
21.8
30.9
45.5
1.8
Employment Employee
Unemployed
Withdrawn from work
Retiree
Other
15
6
8
20
6
27.3
10.9
14.5
36.4
10.9
3
5
4
39
4
5.5
9.1
7.3
70.9
7.3
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ticipants (n = 13; 23.6%) exhibit that they do not need 
psychological support. 
Among the recruited family caregivers, statistically 
significant differences were observed between the re-
sults of CBI-SCI and gender (p = 0.027), and function-
al independence of individuals with SCI (p = 0.000) 
assisted by participants. No statistically significant dif-
ferences were observed between CB perceived by par-
ticipants and their age (p = 0.332), educational level 
(p = 0.347) and relationship with SCI survivors (p = 
0.898). In the same way, CBI-SCI results in the sample 
did not show significant difference with the injury level 
(p = 0.140), the aetiology of injury (p = 0.430) and the 
months of assistance (p = 0.416).
Results of the bivariate analysis are reported in Table 
3 and underline the statistically significant correlation 
(p < 0.01) between CBI-SCI and its dimensions with 
the psychological, social and health status.  In particu-
lar, the highest inversely proportional correlations were 
between CBI-SCI and SF-36’s Social Functioning (r = 
-0.687; p = 0.000) and Mental Health (r = -0.647; p = 
0.000) subscales. This indicates many issues in partici-
pation in social activities due to physical or emotional 
issues, and constant feelings of depression and nervous-
ness. Furthermore, there is a moderately positive cor-
relation (r = 0.630; p = 0.000) between CBI-SCI and 
FSQ-SF, showing an increase in need of psychological 
support when a rise in CB is perceived. The correla-
tion between the CBI-SCI and the MBI is weak and 
inversely proportional (r = -0.427; p = 0.001), indicating 
that increased burden relates to a greater dependency 
level. Caregiver burden also affects the physical health 
of participants; in fact, the SF-36’s Role-Physical Limi-
tation subscale, which highlights issues in performing 
work and daily activities due to physical health, is the 
only one that showed a statistically significant correla-
tion (p < 0.05) in all CBI-SCI dimensions.  
DISCUSSION
The results of this study show that family caregivers 
have a level of perceived burden which is directly re-
lated to the increased need for psychological support, 
and deprivation in their social condition, mental and 
physical health. 
The results are similar to those obtained in studies 
performed in Asia and Oceania on smaller samples of 
family caregivers of people with SCI [29, 30]; never-
theless, given the different socio-cultural context and 
the collection variables, it is difficult to make a more 
significant comparison between these populations. The 
domain which received the highest result is the time-
dependent burden; the time reduction is caused by the 
need to assist a person with SCI in their daily activities 
and is strictly related to the social role, which is signifi-
cantly decreased for participants. As already observed 
in other studies [30, 37], most of our participants left 
their jobs to assist the SCI survivors; such a decision 
results in a reduction in income and, consequently, the 
impossibility of recruiting a formal caregiver to provide 
paid assistance. 
Given the high numbers of assistance hours spent by 
caregivers, the financial constraints deriving from this 
condition  are predictors of developing burden, which 
necessarily leads to social isolation [38, 39]. Other fac-
tors that were identified as leading to social isolation 
were that most of the participants are unable to choose 
alternative solutions because they live with the assisted 
person, they have a middle to low educational level, and 
their relatives have a high dependency level [1, 9, 38]. 
Loneliness and a lack of spontaneity affect life outside 
of caregiving and the social life of family caregivers 
[40], and this is relevant when one considers that the 
majority of participants have assisted their relatives for 
more than three years; poorer QoL is associated with a 
longer duration of caregiving [37].
The family caregivers in the sample are exposed to 
a physical burden. Furthermore, the results obtained 
from the sample confirm that CB leads to tiredness and 
a reduction in the perceived stability of well-being, as 
already stated in international literature [13, 41]. Due 
to the often physical nature of daily activities performed 
Table 2
Scores of administered instruments
Assessment Tool
Modified Barthel Index (MBI) n %
Total 18 32.7
Severe 20 36.4
Moderate 12 21.8
Mild 3 5.5
Minimum 2 3.6
CBI-SCI M SD
CBI - SCI Total 43.40 17.55
CBI - T/Dep-B 14.18 5.16
CBI - Dev-B 9.76 5.87
CBI - Phys-B 10.87 5.39
CBI - Soc-B 5.04 4.38
CBI - Emot-B 2.84 3.55
SF -36 M SD
Physical Functioning 71.64 24.79
Role Limitations / Phys 50.45 37.72
Bodily Pain 53.67 28.02
General Health 52.95 20.84
Vitality 43.18 21.35
Social Functioning 62.05 26.99
Role Limitations / Emot 63.44 40.79
Mental Health 58.04 21.66
FSQ - SF n %
OK 13 23.26
 Recommended 21 38.2
Strongly Recommended 18 32.7
Urgent 3 5.5
CBI-SCI Caregiver Burden Inventory - Spinal Cord Injuries; T/Dep-B Time-
Dependent Burden; Dev-B Developmental Burden; Phys-B Physical Burden; 
Soc-B Social Burden; Emot-B Emotional Burden; FSQ-SF Family Strain 
Questionnaire - Short Form; M: mean; SD: standard deviation.
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by caregivers, assisting a SCI survivor is frequently 
linked to pain and poor physical health [1], which are 
associated with adverse outcomes such as the occur-
rence of depression [39]. This seems to be the feedback 
from the sample, where the physical burden perceived 
is associated with the social and the emotional burden; 
this is important because it highlights how physical 
health directly influences other dimensions.
As previously found in other studies assessing CB in 
SCI [29, 30], the emotional burden domain showed the 
lower score. This result disagrees with the frequently 
strongly recommended need for psychological support, 
as highlighted in the FSQ-SF questionnaire in this sam-
ple. As emphasised in previous studies, this is probably 
because the adaptation process may become emotion-
ally rewarding for carers, since it affirms familiar bonds 
and results in the saving of resources [15]. In previous 
studies, it has been shown that psychological disorders 
in caregivers of people with SCI commonly first ap-
pear six weeks after returning home from rehabilitation 
units; this is followed by a decrease in psychological dis-
orders at sixth months and a progressive increase dur-
ing the following two years [18]. It is interesting to note 
that, although they had been in the caregiving role for 
several years, participants showed a continuing need for 
psychological support, even if readjustment is normally 
expected at this point. This is fundamental, as depres-
sion and poor mental well-being were identified as pre-
dictors of burden, rather than family and social support 
given to caregivers or care recipients’ level of indepen-
dence, which affect only their physical health [39].
In line with what is underlined in the literature, the 
sample consists predominantly of women [42] and, ar-
guably, this could be the reason for the differences in 
burden found between male and female participants. 
Even though the age of our sample is higher when com-
pared with studies performed on caregivers for people 
with SCI in other countries [18, 25, 32-34], this dif-
ference might reflect the ageing process that has oc-
curred in the general population, especially in indus-
trialised countries [4]. It is also essential to highlight 
the significant presence in our sample of people with 
non-traumatic SCI; this is interesting in the light of 
the progressive changes in this aetiology which might 
constitute a problem for developing countries in future 
decades [43]. 
The people with SCI who are assisted by our par-
ticipants are predominantly affected by quadriplegia, 
which gives rise to close or high dependency levels; this 
result makes it difficult to compare this study with other 
studies regarding CB in SCI, where the SCI popula-
tion included was mainly composed of individuals with 
paraplegia [29, 30, 41, 44, 45]. Although the level of 
independence was not a predictor of burden, it is in-
teresting to note that in the sample it is related to an 
increase in the level of time-dependent burden.
In Italy, people with SCI receive a public disability 
pension. The amount depends on the level and causes 
of disability; for example, it would be different if the 
SCI occurred in a car accident during work activity, 
rather than during a leisure activity. If the individual 
has taken out private insurance, the broker will com-
Table 3
Correlation between CBI-SCI, sub-dimensions and administered assessment tools
Assessment Tool Total CBI-SCI T/Dep-B Dev-B Phys-B Soc-B Emot-B
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P 
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e
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e
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P 
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ar
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R
P 
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e
Modified Barthel 
Index (MBI)
- 0.427 0.001 -0.686 0.000 -0.186 0.174 -0.254 0.061 -0.163 0.235 -0.126 0.359
Family Strain 
Questionnaire Short 
Form - FSQ SF
  0.630 0.000 0.236 0.082 0.594 0.000 0.522 0.000 0.436 0.001 0.402 0.002
SF 36 -  Physical 
Functioning
- 0.414 0.002 -0.185 0.175 -0.212 0.120 -0.355 0.008 -0.323 0.016 -0.337 0.012
SF 36 -  Role 
Limitations / Phys
- 0.553 0.000 -0.412 0.002 -0.300 0.026 -0.479 0.000 -0.386 0.004 -0.334 0.013
SF 36 -  Bodily Pain - 0.521 0.000 -0.332 0.013 -0.333 0.013 -0.597 0.000 -0.160 0.242 -0.347 0.010
SF 36 -  General 
Health
- 0.564 0.000 -0.254 0.062 -0.425 0.001 -0.656 0.000 -0.262 0.054 -0.295 0.029
SF 36 -  Vitality - 0.550 0.000 -0.131 0.339 -0.644 0.000 -0.500 0.000 -0.227 0.096 -0.299 0.026
SF 36 -  Social 
Functioning
- 0.687 0.000 -0.353  0.008 -0.592 0.000 -0.588 0.000 -0.399 0.003 -0.387 0.004
SF 36 -  Role 
Limitations / Emot
- 0.514 0.000 -0.385 0.004 -0.370 0.005 -0.398 0.003 -0.355 0.008 -0.268 0.048
SF 36 -  Mental Health - 0.647 0.000 -0.248 0.068 -0.657 0.000 -0.451 0.001 -0.360 0.007 -0.486 0.000
Legend: CBI-SCI Caregiver Burden Inventory - Spinal Cord Injuries; T/Dep-B Time-Dependent Burden; Dev-B Developmental Burden; Phys-B Physical Burden; Soc-B 
Social Burden; Emot-B Emotional Burden. 
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pute the damage and the amount of the award. A social 
security service benefit is provided for disabled people 
to cover part of the cost of assistance in everyday life 
activities, but specific benefits for caregivers of people 
with SCI are not provided. This inadequate economic 
support from the national health services may be co-
responsible for CB onset, as stated by Adelman [13]. 
Although CB is a well-recognised issue among family 
caregivers of individuals with SCI, there are no spe-
cific instruments designed for its evaluation and the as-
sessment of the perceived strain is usually performed 
through questionnaires designed for several different 
constructs. Indeed, the burden is often considered as 
an individual phenomenon, characterised by subjectiv-
ity; for this reason, the research approach most often 
used to describe it has been undoubtedly qualitative 
[46]. This contrasts with quantitative methods, which 
are criticised because they do not consider some vari-
ables, especially in cultures influenced by emotional 
intimacy and close support networks among family 
members. The need to have a specific assessment tool 
capable of measuring the level of burden in caregivers 
of people with SCI, perhaps combined with a qualita-
tive approach, would be an essential tool for healthcare 
professionals, allowing them to make a more profound 
and richer picture of the phenomenon and promptly 
react to the different problems which characterise it. 
The continuous assessment of the level of burden in 
caregivers of SCI survivors can allow healthcare profes-
sionals and social workers, who are involved in the re-
habilitation process and the discharge of these patients 
to their homes, to plan strategies which will help to 
preserve the quality of life of family caregivers. Due to 
the importance of social support in protecting against 
feelings of depression, which are predictors of burden, 
targeted interventions which include family caregivers 
and their assisted people are fundamental for helping 
social integration, decreasing feelings of isolation and 
regaining a sense of identity. Furthermore, a greater 
understanding of the effects of the burden is needed in 
order to identify the key elements needed in the con-
struction of educational programmes aimed at reducing 
the perceived strain of family caregivers and improve 
their confidence in managing the situation. If caregivers 
are more capable of gaining a sense of control over their 
condition, this might decrease secondary complications 
which affect them and SCI survivors, thereby reducing 
these significant issues for public health.
This study has some limitations. The non-probabi-
listic convenience sampling, in addition to the limited 
number of participants, reduced the generalisability 
of results. Furthermore, the level of dependency may 
be found to differ as study sample included a greater 
number of caregivers of people with quadriplegia, usu-
ally related with a higher dependency level. In this 
study functional independence of individuals with SCI 
was measured through MBI even if the Spinal Cord 
Independence Measure (SCIM) demonstrated better 
sensitivity than MBI in this population [47]. Neverthe-
less, as in this study the primary aim was to assess the 
level of burden perceived by caregivers rather than the 
dependency of their relatives, MBI was selected as a 
simpler and shorter tool that could be fulfilled more 
easily by participants, Therefore, results obtained are 
generalisable with caution about the general popula-
tion of caregivers of people with SCI, as derived from a 
sample inserted in a particular geographic, regional and 
national level relating to the Italian National Health 
Service. This is due to the limited prevalence of people 
with SCI and their various distributions on a regional 
scale. Considering the low incidence and prevalence ra-
tio of SCI, future development of our study in several 
Spinal Cord Rehabilitation Units in different European 
regions would be the best next step for an in-depth ex-
amination of the data. 
CONCLUSION
Caregiver burden is a relevant issue that very often 
is inadequately considered in SCI rehabilitation units, 
where the focus is usually on the caregivers’ acquisition 
of specific knowledge and practical skills. It is essen-
tial to pay attention to families, because the most sig-
nificant experiences of health and illness are acquired 
in the family context, influencing future reactions of 
members to their life experiences. The family is a fun-
damental component of an individuals’ well-being, and 
the promotion, maintenance and recovery of house-
holds are an unavoidable necessity to the survival of 
society.
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